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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0222U000231

Jep>kaBHUH peecTpauiliHuI HOMeP: 0119U100025

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 05-01-2022

II. Etran BukoHnauus JiP
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Ha3sBa eramy: Ln-BmicHi nosiokcomeTasnaty 3 JaKyHapHIMH {30110JiaHiOHAMY Ta OPTOBAHA/IATH 3i CTPYKTYPOIO
LIUPKOHY

IToyaTok eramy: 01.2020

3akiHYyeHHs eTamy: 12.2020

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT
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Tenedon: 380432508930
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TenedoH: 380444813221

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[TosiokcomeTanaty, OPTOBaHAATU Ta OKCIOPTOCUIIIKATY MEPEXiAHUX METAaJliB i JIaHTaHiZiB /151 CTBOPEHHS HOBITHIX

marepianiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Polyoxometalates, orthovanadates and oxyorthosilicates of transition metals and lanthanides for creation of new

materials

Pedepar yKpaiHCBKOIO:

JocnimxeHo yrBopeHHs: Ho(III)-BMmicHUX nosiokcoBosibdpamaTiB y NiAKUCIEHUX N0 Pi3HOI KUCJIOTHOCTI Z =
o(H+)/o(WO42-) = 0.80, 1.17, 1.29 Ta 1.50 po3uuHax cucremu Na2WO4 - HNO3 - Ho(NO3)3 - H20. BcraHoBsi€eHO
ymoBu cuHTe3y Na9[Ho(W5018)2]-23H20, Na2Ho2[Ho2(H20)10W22072(0OH)2]-46H20,
Ho10[W12040(0H)2]3:54H20. IIpoBeneHo CuHTe3 i peHTTeHOCTPYKTYPHUI aHasli3 KpUCTaliyHuX $as, BUisieHux i3
po3umHiB cucteM A+-Y3+-WO042--H+-H20 (A+ = K+, NH4+) i M2+-Y3+-WO42--H+-H20 (M2+ = Mg2+, Zn2+) 3a
KucsoTHOCTi Z = 0,80. CMHTE30BaHO 1 0xapakTepu3oBaHo metogamu [Y-crnekrpockomii, CEM ta PCA
Na2(NH4)8[W12040(OH)2]-12H20 Tta K10[W12040(OH)2]-13H20, yTBOpEHHS SIKMX BiIOyBA€TbCS B PE3YJIbTATI
rigpoJiiTh4HOro nepetTsopeHHs aHioHiB [Y(W5018)2]9- Ha 6inbl TepMOIMHAMIYHO CTabiIbHUM aHiOH
[W12040(OH)2]10-. HocnigxeHo B3aeMogii y BogHOMY po3unHi Cu2+-W0O42--H+(Z = 1,17)-H20 meTtomamu pH-
[IOTEHLIIOMETPUYHOIO TUTPYBAHHA i3 HACTYITHUM MaTeéMaTUYHUM MOJEIOBaHHAM 3a nporpamoro CLINP 2.1. B
SIKOCTi aZIeKBaTHOI eKCIIepUMeHTY OyJia o6paHa MoJieJlb, 10 sIKOi Bxonuiu HonHHi napu [Cu2+, W12040(OH)2]8-
[Cu2+, HW12040(OH)2]7-, [Cu2+, H2W12040(OH)2]6-, [Cu2+, H3W12040(OH)2]5-. BuaHaueHo rpaHulli 3amilieHb
Ta (a3oBoi CTabiILHOCTI 11711 TBEPAUX PO3YMHIB OpTOoBaHaatiB Scl-xLnxVO4 3i cTpykTypoio nupkoHy, Ln=Ce-Lu.
EHeprii 3MillyBaHHS Ta KPUTHUYHI TEMIIEPATYPU PO3NaAy TBEPAMX POo3unHiB Sc1-XLnxVO4 3i CTPYKTYPOIO LIMPKOHY
PO3paxoBaHO 3 BUKOPUCTAHHSIM KpPUCTaJ0eHepreTuyHoi Teopii isomopdHux 3amimiens. HaBeneHo niarpamy
TEPMOJMHAMIYHOI CTabiJIbHOCTI, sIKa 4,03BOJIsie IPOTrHO3YBAaTH IPaHULi 3aMileHsb x 3a T posnany a6o T po3nany 3a
3HAYEHHSIM X Ta 3aJIEXKHOCTI TEMIIepaTyp Po3najy Bifl aTOMHMX HOMepiB Ln. [liarpama mo3BoJisie OLiHUTH 061aCTi
CTabisIbHOCTI, HECTabiIbHOCTI Ta MeTacTabiNIbHOCTI TBepAUX po3unHiB Scl-xLnxVO4. Pe3ysipTaTu LOCITiIKEHHS
MOXYTb OYTH BUKOPUCTAHI [1pY PO3po6LIi HOBUX JIIOMiHECLIEHTHUX MaTepiazniB Ha ocHOBI ScVO4, mopudikoBaHUX
P3E, npu Bu6opi P3E gy maTtpuli Ta akTUBaTOPA, [IPY BU3HAYEHH] ONTMMAJIbHUX ITponopLiil P3E B MmaTpuusax
Scl-xLnxVO4.

Pedepar aHI1iliChKOIO:

The formation of Ho(IlI)-containing polyoxotungstates in acidified to different acidity Z = o(H+) /0(W042-) = 0.80,
1.17,1.29, and 1.50 solutions of the system Na2W0O4 - HNO3 - Ho(NO3)3 - H20 was studied. The conditions for the
synthesis of Na9[Ho(W5018)2]-23H20, Na2Ho2[Ho2(H20)10W22072(0OH)2]-46H20, Hol0[W12040(OH)2]3-54H20
were established. Synthesis and X-ray diffraction analysis of crystalline phases isolated from solutions of systems
A+-Y3+-W0O42--H+-H20 (A+ = K+, NH4+) and M2+-Y3+-W042--H+-H20 (M2+ = Mg2+, Zn2+) at acidity Z = 0,80
were performed. Synthesized and characterized by FTIR spectroscopy, SEM and single crystal X-ray analysis
Na2(NH4)8[W12040(OH)2]-12H20 and K10[W12040(OH)2]-13H20, the formation of which occurs as a result of
hydrolytic conversion of [Y(W5018)2]9- anion to a more thermodynamically stable anion [W12040(OH)2]10-.
Interactions in an aqueous solution of Cu2+ - WO42- - H+(Z = 1,17) - H20 were studied by pH-potentiometric
titration methods followed by mathematical modeling according to the CLINP 2.1 program. As an adequate
experiment, a model was selected, which included ion pairs [Cu2+, W12040(OH)2]8- [Cu2+, HW12040(OH)2]7-,
[Cu2+, H2ZW12040(OH)2]6-, [Cu2+, H3W12040(OH)2]5-. The mixing energies (interaction parameters) and critical
decomposition temperatures of Scl-xLnxVO4 solid solutions with the zircon structure were calculated using the
crystal-energy theory of isomorphous miscibility. Diagram of thermodynamic stability visualizing the substitution



limits (x) by the decomposition temperature or the decomposition temperature by the substitution limits, the
dependencies of the decomposition temperatures on the REE atomic numbers is presented. The results of this
study can be used in the development of new luminescent materials based on ScVO4 modified with REE, in the
selection of REE for matrix and activator, in defining optimal proportions of REE in Sc1-xLnxVO4 matrices.

Inpexc YIK: 546;54-386, 546.2, 546.2, 54-386, 546.786+546.776+546.65+548.73+546.05
Koau remaTuyHHuX PpyOpHK: 3117, 31.17.15.25, 31.17.15.31, 31.17.29.05

KepiBHuUKH po6oTH

BiacHe IIpizBuie Im'sa I10-6aTbKOBI: Posanues I'eopriit MuxaitnioBud
HaykoBHH CTYIiHB: 1. X. H.

HaykoBe 3BaHHS: npodecop

InenTudikarop ORCID ID:

HoparkoBa indopmamnist:

VIII. HaykoBa (HayKoBO-TexHi4Ha) npoayKuis (HTII)

IX. Bi6siorpadiuHuii onuc

Mariichak O.Yu., Ignatyeva V.V., Baumer V.N., Rozantsev G.M., Radio S.V. Heteropoly decatungstolanthanidates(III)
with Peacock-Weakley type anion: Synthesis and crystal structure of isostructural salts Na9[Ln(W5018)2]-35H20
(Ln=Gd, Er) // Journal of Chemical Crystallography. - 2020. - Vol. 50, No. 3. - P. 255-266. DOLI:
https://doi.org,/10.1007 /s10870-020-00845-2

Ardanova, L.I,, Get'man, E.I, Radio, S.V., Hill, .M., Ignatov, A.V. Isomorphous Substitutions in Luminescent
Materials Based on ScVO4 // Key Engineering Materials. - 2020. - Vol. 865. - P. 37-42.
https://doi.org /10.4028 /www.scientific.net /kem.865.37

Ardanova L., Chebyshev K., Ignatov A., Pasechnik L., Selikova N., Get'man E., Radio S. Fluorite-Like Neodymium
Molybdates Doped with Lead // Key Engineering Materials. — 2020. - Vol. 865. - P. 49-53. DOL:
https:/ /doi.org /10.4028 /www.scientific.net /KEM.865.49

Mapinyak O.10., Onekcint FO.A., Pozanues I''M., Pagio C.B. Cunres, [4Y-CrieKTpOCKOIiYHUI aHaIi3 i
Mikpomopdosioris nosepxHi Ho(IlI)-BmicHux noniokcoBonbdpamaris // BicHuk OfecbKoro HalioHaJIbHOTO
yHiBepcuTeTy. Ximis. - 2020. - T. 25, N2 3 (75). - C. 63-75. DOLI: http: / /dx.doi.org /10.18524 /2304~
0947.2020.3(75).211723

Mariichak, O.Y.; Kaabel, S.; Karpichev, Y.A.; Rozantsev, G.M.; Radio, S.V.; Pichon, C.; Bolvin, H.; Sutter, J.-P. Crystal
Structure and Magnetic Properties of Peacock-Weakley Type Polyoxometalates Na9[Ln(W5018)2] (Ln = Tm, Yb):
Rare Example of Tm(III) SMM // Magnetochemistry. - 2020. - Vol. 6, No. 4. - P. 53. DOL:

https://doi.org /10.3390 /magnetochemistry6040053

Get'man E.IL, Oleksii Yu.A., Radio S.V., Ardanova L.I. Determining the phase stability of luminescent materials based
on the solid solutions of oxyorthosilicates (Lul-xLnx)[(Si04)0.500.5], where Ln = La-Yb // Tonk. Khim. Tekhnol. =
Fine Chem. Technol. - 2020. - Vol. 15, No. 5. - P. 54-62. https:/ /doi.org /10.32362 /2410-6593-2020-15-5-54-62

Duvanova E., Radio S., Rozantsev G., Didenko N. Synthesis and Surface Micromorphology of Double
Potassium-Cadmium Paratungstate K2Cd4[W12040(OH)2]-28H20. 2020 IEEE 10th International Conference
Nanomaterials: Applications & Properties (NAP), Sumy, Ukraine, 2020, pp. 0INSSA08-1-0INSSA08-4, doi:



10.1109 /NAP51477.2020.9309555 (Scopus)

Ardanova L.I., Getman E.I, Radio S.V., Hill .M., Oleksii Y.A., Zubov E.E. Computational and Experimental Study of
Gd-substituted Scandium Orthovanadate Systems. 2020 IEEE 10th International Conference Nanomaterials:
Applications & Properties (NAP), Sumy, Ukraine, 2020, pp. 0INSSA09-1-0INSSA09-6, doi:

10.1109 /NAP51477.2020.9309549 (Scopus)

Iioo6anos B.B., lyBaHosa E.C., TTosimyk O.P., [Tonosa A.B., Pagio C.B., Posanues I.M. IToniokcoBosbdppamaTtu
KO0asbTy B MiJKUCIEHNX PO3unHax i TBepiit ¢gasi // Current chemical problems (CCP-2020): book of abstracts of
the III International (XIII Ukrainian) scientific conference for students and young scientists, March 25-27, 2020,
Vinnytsia / Vasyl’ Stus Donetsk National University; editorial board: O.M. Shendrik (editor-in-chief) [et al.]. -
Vinnytsia, 2020. - P. 49.

Mariichak O.Yu., Rozantsev G.M., Radio S.V. Crystalline salts with Peacock-Weakley type heteropoly anion
Na9[Ln(W5018)2]-nH20 (Ln = lanthanide): Synthesis, crystal structure and properties // Current chemical
problems (CCP-2020): book of abstracts of the III International (XIII Ukrainian) scientific conference for students
and young scientists, March 25-27, 2020, Vinnytsia / Vasyl’ Stus Donetsk National University. - Vinnytsia, 2020. -
P.54.

Onekciit I0.A., Pagio C. B., T'etbman €.1. OuiHKa CTabiIbHOCTI TBEPAMX PO3YMHIB OpToapceHariB Scl-xLnxAsO4 i
TbxLnl-xAsO4 // Current chemical problems (CCP-2020): book of abstracts of the III International (XIII
Ukrainian) scientific conference for students and young scientists, March 25-27, 2020, Vinnytsia / Vasyl' Stus
Donetsk National University; editorial board: O.M. Shendrik (editor-in-chief) [et al.]. - Vinnytsia, 2020. - P. 56.

Jlexuirinui matepian «KooprpunauiitHa xiMisg» Ha niatdopmi gucranniinoro Hap4yaHHss MOODLE / Copouyk /1.,
Iinina K.I1., Jysanosa E.C., Pozanues I'M. // Current chemical problems (CCP-2020): book of abstracts of the III
International (XIII Ukrainian) scientific conference for students and young scientists, March 25-27, 2020, Vinnytsia
/ Vasyl’ Stus Donetsk National University. - Vinnytsia, 2020. - P. 155.

Jinnnuk T.B., lyBaHoBa E.C., [TonoBa A.B., Pozanues I''M. CraH ioHiB BaHagiio (V) y BogHo-JJM®A posuuni //
BceykpaiHcbka HayKOBa KOH(EPEHLisl «AKTyaslbHi 3a[a4i XiMii: gocaimpkeHHs Ta nepcrnektusu» (29 keitHa 2020 p.).

Marepianu koHpepenuii. - JKurtomup: Bun-so XKV im. I. @panka, 2020. - C. 148.

Cran ioHiB Banagito (V) y BogHO-IM®A pozuuHi / Jlunnuk T.B., [lyBanosaE.C., [Tonosa A.B., Po3anues I'"M. // Tezu
IONoBini BceykpaiHCcbKoi HayKOBOI KOH(epeHLlii «AKTyasbHi 3a7a4i XiMmii: HOCIiI>)KeHHs Ta NepCleKTUBN», 29 KBiTHA
2020. - JKutomup. - C. 148.

Mapiinyaxk O.10., [Tonnosceka O.10., Pymauuesa JK.O., Posanues M., Pagio C.B. Cunres, [4Y-CrIeKTPOCKOIIYHUIH,
TEPMOTPaBIMETPUYHNUII aHAJIi3 Ta MiIKPOMOP(OJIOTisl OBEPXHI HATPil0 reTeponoigekasosnbdpamonuciposiaty (II1)
// Bceykpaincbka HayKoBa KOH(epEeHLisl «AKTyaslbHi 3aaa4i XiMmii: JocimpkeHHs Ta nepcrnekTusu» (29 ksitHsa 2020
p.)- Marepianu koHpepeHLii. - JKuromup: Bun-so JKIIV im. I. dpanka, 2020. - C. 148-150.

Hysanosa E.C., CaBuyk 10.B,, [Tonimyk O.P., Puciu A.B., Jlyuko M.B,, [leyasnina €.1., Pagio C.B., Po3anues .M.
Bzaemogis katioHiB MaHrany 3 nigkucaenum 1o Z=1,00 posunHom opToBosbdppamary HaTpito // [Ipobremu Ta
IOCSITHEHHS cy4yacHOI ximii: 36ipHUK Te3 nonosineit XXI HaykoBoi MosnonixHoi koHdepeHLii (Oneca, 7-8 TpaBHs
2020 p.) / pexn. CemeHimuH M. M. - Ogeca: boupapesnko M.O., 2020. - C. 18.

Onexci#t F0.A., Mapiityak O.10., Pymsaunesa K.O., Pozanues ["M., Panio C.B. Anani3 crany ionosiBosbdppamar-
aHioHiB y (isiosoriunomy posuuHi Tpucoss (Trisolum) // 36ipka Te3 ponosigeit XXI MixHapoHoi KoHepeH1ii
CTYJI€HTIB, acllipaHTiB Ta MOJI0AUX BYeHUx «CyvacHi npobsemu ximii» (Kuis, KHY imeHiTapaca llleBueHka, 20-22
tpasus 2020 p.). - Kuis, 2020. - C. 35.

Hysanosa E.C,, [levyanina €.1,, [Tonimyxk O.P., Puciu A.B., Jliteak JI.B., [Tornosa A.B., Pagio C.B., Po3anues I'M. CuHTe3
3MmillaHux napasoJsibdpamariB b IMHKY 3 KaTioHamMu HaTpilo Ta Kajio // 36ipka Te3 gonosigen XXI MixkHapogHOI

KOH(epeHLii CTy[IeHTiB, acipaHTiB Ta MOJI0AMX BUeHUX «CydacHi npobaemu ximii» (Kuis, KHY imeniTapaca



llleBuenka, 20-22 tpasus 2020 p.). - Kuis, 2020. - C. 83.

Mariichak O.Yu., Tsyba I.O., Oleksii Yu.A., Rozantsev G.M., Radio S.V. Tm(Ill)-containing heteropoly tungstate with
Peacock-Weakley type anion: Synthesis of Na9[Tm(W5018)2]-nH20 from aqueous and aqueous-organic media,
crystal structure, and properties // Book of abstracts XXI International Conference for Students, PhD Students
and Young Scientists «MODERN CHEMISTRY PROBLEMS» (Kyiv, Taras Shevchenko KNU, May 20-22, 2020). - Kyiv,
2020. - P.108.

Get'man E.L, Oleksii Yu.A., Radio S.V., Ardanova L.I. Predicting the stability of orthoarsenates Lul-xLnxAsO4, Ln =
Sm-Yb, Sc, Y, and Lal-xLnxAsO4, Ln = Ce, Pr, Nd solid solutions // The International research and practice
conference “Nanotechnology and nanomaterials” (NANO-2020) (26-29 August 2020, Lviv). - Kiev: LLC «Computer-
publishing, information center», 2020. - P. 146.

Get'man E., Ignatova L., Radio S. Prediction of substitution limits in luminescent, laser, and other materials on the
base of crystal-chemical 3D model / Ist International Research and Practice Conference «Nanoobjects &
Nanostructuring» (N&Nn2020), September 20023, 2020, Lviv, Ukraine: Book of Abstracts // Ivan Franko National
University of Lviv; Shevchenko Scientific Society. - Lviv: Research and Publishing Center of the Shevchenko
Scientific Society, 2020. - P. 21.

Bisikalo O.V., Kudryk O.V., Oleksii Y.A., Radio S.V. Intelligent information system for predicting the phase stability
of solid solutions with zircon structure // Matepianu XV MixkHapoaHoi koHGepeH1ii "KoHTpoib i yripasiiHHS B
cknaaHux cucremax (KYCC-2020)"/ MEASUREMENT AND CONTROL IN COMPLEX SYSTEMS (MCCS-2020), m.
Binnuug, 8-10 sxxoBtHs 2020 p. https:/ /irlib.vntu.edu.ua/handle /123456789 /30658



X. 3aKJIlI0YHi BiTOMOCTI

KepiBHHK IOPUANYHOI ocobou XagKnHOB Lyyig BacuiboBuy
. e. H., 08.00.02

IlepeJtik 0CiO-BHKOHaBILiB

baymep BsuecnaB MukonanoBmny
(k. x. H., 02.00.04)

Bopuciok Kapina IOpiiBHa

['erbMaH €BreH IBaHOBUY
(o.x.H., 02.00.01)

HysanoBa Ejnna CepriiBHa
(o.dpinocod, 102)

Mapiityak Onekcanppa KOpiiBHa
Onmnekcint FOnig AnarosiiBHa
[leyasnina €prexis IropisHa
[Tonnosceka OnenHa HOpiiBHa

Pazio Cepriit BikropoBruy
(x. x. 1., 02.00.01)

PozaHues ['eopriit MuxannoBuy
(1. x. H., 02.00.01)

[In6a Inona OsnexkcangpiBHa

BignoBigasbHUIH 3a HiATOTOBKY PAJIIO Cepriit BikropoBu4
00JIiKOBUX JOKYMEHTIB
Tenedpon +38 (095) 397-43-17

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOIi

OisIIbHOCTI




